Heterodimerization of y(+)LAT-1 and 4F2hc visualized by acceptor photobleaching FRET microscopy.
y(+)LAT-1 and 4F2hc are the subunits of a transporter complex for cationic amino acids, located mainly in the basolateral plasma membrane of epithelial cells in the small intestine and renal tubules. Mutations in y(+)LAT-1 impair the transport function of this complex and cause a selective aminoaciduria, lysinuric protein intolerance (LPI, OMIM #222700), associated with severe, complex clinical symptoms. The subunits of an active transporter co-localize in the plasma membrane, but the exact process of dimerization is unclear since direct evidence for the assembly of this transporter in intact human cells has not been available. In this study, we used fluorescence resonance energy transfer (FRET) microscopy to investigate the interactions of y(+)LAT-1 and 4F2hc in HEK293 cells expressing y(+)LAT-1 and 4F2hc fused with ECFP or EYFP. FRET was quantified by measuring fluorescence intensity changes in the donor fluorophore (ECFP) after the photobleaching of the acceptor (EYFP). Increased donor fluorescence could be detected throughout the cell, from the endoplasmic reticulum and Golgi complex to the plasma membrane. Therefore, our data prove the interaction of y(+)LAT-1 and 4F2hc prior to the plasma membrane and thus provide evidence for 4F2hc functioning as a chaperone in assisting the transport of y(+)LAT-1 to the plasma membrane.